Ultrasonic analysis of kinetic mechanism of hydrolysis of cellobiose by β-glucosidase.
High-resolution ultrasonic spectroscopy (HR-US) was applied for real-time analysis of enzymatic hydrolysis of cellobiose by a β-glucosidase from Aspergillus niger (Novozyme 188) at 50°C and pH 4.9. This technique is noninvasive, it does not require optical transparency and is suitable to continuously monitor the time dependence of the reaction progress in a broad range of experimental conditions. The time profiles of the amount of glucose released and the reaction rate were obtained from the time profile of ultrasonic velocity. The results are in good agreement with a discontinuous glucose assay (hexokinase method). The kinetic parameters of the reaction were estimated by fitting the ultrasonic time profiles of the reaction rates to several inhibition models. In addition, the equilibrium constant for the reaction of hydrolysis of cellobiose and the molar Gibbs free energy of hydrolysis were determined from the ultrasonic time profiles of concentration of glucose in the reverse reaction (glucose condensation). The results suggest the existence of more complex mechanisms regulating the activity of cellobiase than the combination of simple inhibitions. An extended kinetic model based on two sites for the competitive inhibitor (glucose) is proposed.